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y4pekaeHHe BBICIIEro 00pa30oBaHus
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@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumuimael "Ouzndeckas XUMuA" 10 HalpaBIeHHIO MOATroToBKY (cnenuansHoctr) 04.05.01
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1. IEJIX OCBOEHUA N CHUIIJINHBI

[enbio oCBOCHHS AUCIUILIHHEI SBIISIETCS YCBOCHUE CTYICHTAMH XHMUYECKOTO (haKylnbTeTa OCHOBHBIX pa3lielioB (prusnmdeckoit
XUMUHU — XUMUYECKOW TEPMOJMHAMUKYI, XUMUUECKON KHHETUKH U KaTalu3a, 3JIEKTPOXUMHH, ABJISIOIINXCS TEOPETHUECKOHN
6a30it COBpeMEHHOI XUMUYECKON HAYKU M TEXHOJIOTHH.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. OBJ’Ia)IeHI/Ie CTYACHTaAMH XUMHUYECKOTO (baKym,TeTa TCOPETUICCKUMHU OCHOBAMU U MAaTEMATUICCKNM amnmnaparom
XHMHUYECKOH U 3J'I€KTpOXHMPI‘{CCKOI7[ TEPMOJAMHAMUKN U KUHCTUKU.

2. O3HaKOMJIEHHE C TEXHUKON 1 METOJJAMU COBPEMEHHOTO (PU3UKO-XUMHIECKOTO SKCIIEPUMEHTA.

3. OBnajeHue NpUHIUIIAMY IPUMEHEHHS aNlapaTa XMMAYECKOHM U 371€KTPOXUMUYECKON TEPMOJUHAMUKY ¥ KUHETUKH JJIS
SKCTIEPUMEHTATBHOTO H3y4eHHsI U TEOPETUUECKOTO aHaIN3a XUMHYIECKHX peakIii, pU3NUecKUX MpOLEecCOB U SBICHUH.

Pe3ynpTaT ocBOGHHE TUCHUIIINHEI SABIIOTCA HHAUKATOPBI OITK-1-2. YMeeT ncnons3oBaTh 6a30BbIe 3HAHUS B 001aCTH
XUMHUYECKUX HayK B npodeccronanbHoi nesrensrocty; OITK-2-2. YMeer pemats nmpodeccroHanbHbIE 33124 U3
pasnuuHbIX obnacrert xumuu; OITK-3-2. YMmeeT ncrmons30BaTh pacueTHO-TEOPETHUCCKUE U KOMITBIOTEPHBIE IPOTPaMMBI JIIS
perreHus po(heCcCHOHATBHBIX 3aad.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Iuxor (pazmen) OITOIT: b51.0.1.08

2.1 TpeOoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

dusuka

Heoprannueckas xumus

Ananurrdeckas XUMUS

XuMHYeCcKasi TEXHOJIOTHUS

OpFaHPI‘IeCKaﬂ XHUMMU

HayuHo-uccnenoBarensckas pabora

Kpucramnoxumus

OCHOBBI XMMHYECKOTO MaTCpruaJIOBEACHUSA

JlabopaTopHEIA MPAKTHKYM MO0 XUMHHU TBEPAOTO Tea

JlabopaTopHEIA MPAKTUKYM MO0 XUMHU MaTCPHAIOB

JlabopaTopHBIHA TPAKTHKYM MO (HH3UIECKON XUMHUU

2.2 JIucuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeanIecTBYIOIIEe:

HpeﬂZ[I/IHJ'IOMHaﬂ IMpaKTUKa

CemuHap 1no GU3HIECKONR XUMHH

CeMI/IHap 10 XUMHHU MaTEPUAJIOB

CeMI/IHap 0 XMMHHU TBEPAOTO TECJIa

CHeKTpaHBHHe MCTOIbI aHAIU3a

CTpOCHI/Ie BCIIECCTBa

duznueckue MCTOAbI UCCIICAOBAHUA B XUMUH

KBanToBas xumus

3. KOMIETEHIIMHA OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJIY.JIsT)

OIIK-1: CnocoGeH aHAJIM3HPOBATH, HHTEPNPETHPOBATH U 00001LATH Pe3yIbTAThl IKCHEPHUMEHTAIBHBIX H PACYETHO-
TeopeTHYECKUX PadoT XUMHYeCKOH HANPABJICHHOCTH

3HaTh:

(yHIaMeHTaNbHBIe 3aKOHBI (hPH3UIECKONH XUMUHU

Ymers:

pelraTth KOHKPETHBIC 3a0a49l (U3HIECKON XUMHUHU
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crp. 4

Baanern:

HaBBIKAMHU KOJIMYCCTBCHHOI'O U1 KAUCCTBCHHOT'O aHaJIM3a

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIZKCH

31

3HaTh:

3.1.1

3aKOHBI U (I)yHI[aMeHTa.HI)HI)Ie TIOJIOXKCHUA (1)I/I3I/I‘IGCKOI\/II XHUMMHH, CBA3b (bmuqecxnx SIBJICHHM ¥ XUMHUYECKUX

MPOLIECCOB

3.2

YMeTb:

3.2.1

BBINTOJIHATH paCcyY€Thl, CBA3aHHLIC C TeHHOO6MeHOM, BBIYHCIICHUCM TCILIOBOTO 3(1)(1)6KT&, CKOPOCTU XUMHNYCCKUX

peakiuit

33

Baangern:

33.1

HaBbIKaAMH COMIOCTABJICHUA 3a/1a4, MECTOAOB PCIICHUA U UMCIOIIUXCA PECYPCOB

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OOwas TpyaoeMKocTb 16 3ET
YacoB 1o yueOHOMY TUTaHy : 576 Buasl koHTpONIS B cemecTpax:
B TOM YHCIIC
ayJAUTOPHBIE 3aHATHS : 348 9K3aMeHEI 6, 7
caMocCTosiTeNbHas paboTa : 105,4 3a4eThl 6, 7
4acoB Ha KOHTPOJIb : 81
KOHTaKkTHas pabora: 389,6
UKP: 0
5. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHSA/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvpc
Pazgen 1. Beenenue. Ilpeamer u 3Hauenne puznyeckoil Xummun.
Kparkuii ouepk pasButusi puznyeckoii Xummuu.
1.1 Bsenenue /JIex/ 6 2 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35
1.2 Hcropus pazsutus puszndeckoit xumun /Cp/ 6 10 JI1.1 J11.2J12.1
JI2.2J13.1
01022233435
Pazgen 2. OcHOBHBIE 110/10KeHHUS] M IIOCTYJIAThI TEPMOAMHAMHKHU
2.1 OCHOBHBIE ITOJIOKEHUSI U IIOCTYAAThl TepMoIuHaMUKH. IlocTynar o 6 2 JI1.1 J11.2J12.1
CYIIECTBOBAHMH TEMIEPATYPHI (HyJICBOE HaYaIo TepMOAUHAMUKHY) /JIex/ J12.2713.1
2122233435
Pa3gen 3. IlepBblii 3aK0H TEePMOAMHAMUKU. BHYTpeHHssI SHeprus
cucrembl. Temiora u Padora. Tepmoxumus
3.1 IlepBblii 3aKOH TEPMOANHAMUKY. BHYTPEHHSS 3HEPIUSA CUCTEMBL. 6 6 JI1.1 J11.2J12.1
Tenmora u pabota paznuaroro pona. Tepmoxumus /JIex/ J12.2713.1
2122233435
3.2 ITepBbIii 3ak0H TepMoauHaAMHKH. [Iporiecchl ¢ uaeanbHbIMU razamu /T1p/ 6 2 JIT.1JI1.2J12.1
J12.2J13.1
010223334955
33 3akoH 'ecca. Tepmoxumudeckue pacu€rsl /I1p/ 6 2 JI1.1 J11.2J12.1
JI2.2J13.1
21022233435
34 VYpaBuenune Kupxrodda. Tepmomunamudeckue tadmuis! /I1p/ 6 2 JI1.1 JI1.2J12.1
J12.2J13.1
2122233435
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3.5 KonTtponsHast padota Ne 1 /TIp/ 2 JI1.1 J11.2J12.1
JI2.2J13.1
21022233435
3.6 BBoaHoe 3aHsATHE. THCTPYKIUS 1O TEXHUKE 0€30TTaCHOCTH. 6 JIT.1JI1.2J12.1
AHanmiTHYecKue ¥ rpaddecKiue MeToIbI 00padOTKI J12.2713.1
SKCIEPHMEHTAIBHBIX JaHHBIX. /JIab/ 313233 354 35
3.7 Omnpezenenue TEmIOT pacCTBOPEHUS XOPOLIO PaCTBOPUMBIX couieit /J1ab/ 6 JI1.1 J11.2J12.1
JI2.2J13.1
010222334935
3.8 Orpenienenue cofepKaHus KpUCTAITN3aMOHHON BOIbI B 6 JIT.1 J11.2J12.1
kpucramoruapare /J1a6/ JI2.2J13.1
210222334935
3.9 Komnoxsuym Ne 1 /J1a6/ 6 JIL.1 J11.2J12.1
J12.2J13.1
313233 54 35
Pa3nen 4. Bropoii 3aKoH TepMOAMHAMUKH
4.1 Bropoit 3akoH TepmoanHaMuky /JIex/ 6 JI1.1 J11.2J12.1
JI2.2J13.1
010222334935
4.2 Bropoit 3akoH TepmoanHaMuku. JuTponus /I1p/ 3 JI1.1 J11.2J12.1
JI2.2J13.1
2122233435
43 OmnpeneneHue HEM3BECTHOM TerIoeMKocTH /J1a6/ 6 JIT.1J12.1
J12.2J13.1
313233 354 35
Pa3nen S. IIpuiio:keHusi BTOPOro 3aK0Ha TEPMOIUHAMMKHU
5.1 [TpunoxeHus: BTOpOTo 3aK0Ha TepMOANHAMHKH /JIek/ 6 JIT.1 J11.2J12.1
JI2.2J13.1
010222334935
5.2 ®a3oBBIe paBHOBECHS B OTHOKOMITOHEHTHBIX cuctemax /I1p/ 3 JI1.1 J11.2J12.1
JI2.2713.1
2122233435
53 Akcromartuka BToporo Hadana /Cp/ 12 JIT.1JI1.2J12.1
J12.2J13.1
010223334955
Pasnen 6. TepmonnHamMuKa ra3oBbIX cMeceil 1 KOH/IEHCHPOBAHHBIX
pacTBopoB
6.1 TepMmoaMHAMUKA Ta30BBIX CMECEH U KOHICHCHPOBAHHBIX pacTBOPOB /JIek/ 4 JIT.1JI1.2J12.1
J12.2J13.1
010223354055
6.2 PactBopst!. [Taprmansasie MoabHBIE BenuauHb! /T1p/ 3 JI1.1 JI1.2J12.1
JI2.2J13.1
01022233435
6.3 KonnuratusHeie cBoiicTBa pacTBopoB /I1p/ 3 JIT.1 JI1.2J12.1
JI2.2713.1
2122233435
6.4 Jleryuectb. AkTuBHOCTS /I1p/ 4 JI1.1 J11.2J12.1
J12.2J13.1
010223334955
6.5 KonTtponsHast padota Ne 2 /TIp/ 2 JI1.1 J11.2J12.1
JI2.2J13.1
21022233435
6.6 Pacripenienenue BemecTBa MeX1y ABYMsI HECMEIIMBAIOIIMMHUCS 6 JIT.1JI1.2J12.1
JKunKocTsamu /J1ab/ JI12.2J13.1
2122233435
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6.7 MMapanoxc 'n66¢a /Cp/ 12 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 55
Paznen 7. Xumnyeckue paBHOBecHs
7.1 Xumuueckue paBHoBecus /JIex/ 8 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35
7.2 XrMHUUECKOe paBHOBECHE B TOMOTEHHBIX M T€TEepOTeHHBIX cuctemax /I1p/ 3 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35
7.3 KocBennsiii Mmeto pacuéra. Pacuét koHCTaHT paBHOBECHS O 2 JIT.1 JI1.2J12.1
TepMOXUMHUYECKUM AaHHBIM /T1p/ J12.2]13.1
313234 35
7.4 3aBHCHMOCThH KOHCTAHTBI PABHOBECHS OT Temrepatypsl /I1p/ 3 JIT.1JI1.2J12.1
J12.2J13.1
313233 54 35
7.5 W3y4yenue paBHOBECHS TOMOT€HHON XMMUYECKOH peaKkluu B 6 JI1.1 J11.2J12.1
pactBope /J1ab/ JI2.2J13.1
313233 54 35
7.6 Komnmoxsuym Ne 2 /JTa6/ 6 JIL.1 J11.2J12.1
JI2.2J13.1
313233 54 55
7.7 Xumuueckue paBHoBecus /Cp/ 10 JI1.1 J11.2J12.1
J12.2J13.1
313233 354 35
Pasnen 8. ®a3oBbie paBHOBecusi. JlnarpaMmbl COCTOSIHUS Pa3JIMYHBIX
cHCTeM
8.1 ®dazoBbie paBHOBeCHs. J(MarpaMMbl COCTOSIHUSL PA3IMYHBIX CUCTEM. 6 JIT.1 JI1.2J12.1
Knaccugukanus $hazoBsix mepexooB mo [1. Dpendecry /Jlex/ JI2.2713.1
313233 54 35
8.2 Tepmuueckuii ananu3. Oa3oBble PABHOBECUS B IByXKOMIIOHEHTHOM 6 JI1.1 J11.2J12.1
cucreme /J1a6/ J12.2J13.1
313233 5455
8.3 Nzydenue pacTBOPUMOCTH B TPEXKOMIIOHEHTHOM cucteme /J1ab/ 6 JIL.1 J11.2J12.1
JI2.2J13.1
313233 54 55
Pa3znen 9. TepmMonmHaMHuKa MOBEPXHOCTHBIX SIBJICHHUH
9.1 TepMoarHAMUKA TIOBEPXHOCTHBIX sIBJICHUH /JIek/ 8 JIT.1JI1.2J12.1
J12.2J13.1
313233 54 35
9.2 KonTtponsHast padora Ne 3 /TIp/ 2 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 55
9.3 Nzydenue agcopbumy Ha TBEPAOH oBepxHOCTH /J1ab/ 6 JI1.1 J11.2J12.1
JI2.2713.1
313233 54 35
9.4 Komnoxsuym Ne 3 /JIa6/ 6 JI1.1 J11.2J12.1
J12.2J13.1
3132335435
9.5 Crnada 3auéra 1o 1abopaTopHOMY pakTHUKymy /J1a6/ 12 JIT.1 J11.2J12.1
J12.2J13.1
313233 54 35
9.6 TepMoarHAMUKA TIOBEPXHOCTHBIX siBiieHHH /Cp/ 9,9 JIT.1JI1.2J12.1
JI2.2713.1
313233 54 35
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Paznen 10. OcHOBHBbIE OHATHA XMMHY€CKOi KHHETUKH.
KuneTrndecknii 3aK0H 1elcTBUSI Mace
10.1 | OcHoBHBIE MOHATHUS XUMHYECKOH KMHETHKH. KuHeTnueckuii 3akox 1 JI1.1 J11.2J12.1
nevictBus Mace /JIex/ J12.2J13.1
01022333455
10.2 | Bomnoe 3amartue. MucTpykims o Th. ITnanupoBarne 1a60paTopHOTO 6 JI1.1 JI1.2J12.1
npaxktukyma /J1a6/ JI2.2J13.1
21022233435
10.3 | Kunerudeckwuii 3akoH neiictBus macc /Cp/ 6,6 JIT.1JI1.2J12.1
J12.2J13.1
313233 54 35
Pa3gen 11. Kuneruka Heodpatumsbix peakuuii I, IT u n — Horo
NOPSIAKOB
11.1 Kunernka HeoOpaTuMbIx peakiwii I, I u n-oro mopsaxos /JIex/ 3 JI1.1 JI1.2J12.1
J12.2J13.1
0122233435
11.2 | KuHeTHka rTHIpOTUTHYECKOTO PA3I0KEHHs CI0XKHOTO dupa /J1ad/ 6 JI1.1 J11.2J12.1
JI2.2J13.1
01022335455
11.3 | Kunernka peakuuu HOAUPOBAHUS alleTOHA B KHCIIOH cpene /J1ab/ 6 JIT.1 JI1.2J12.1
JI2.2J13.1
21022233435
11.4 | HuBepcus caxapa /J1a6/ 6 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35
Pa3gen 12. Kuneruka oopatumsbix peakuuii I u II mopsiaxos
12.1 | Kuneruka o6patumbix peakuuii [ u II mopsakos /Jlex/ 2 JI1.1 J11.2J12.1
JI2.2J13.1
0102233435
12.2 | Pemenne nuddepeHnnaabHbIX ypaBHEHNH B KHHETHKE 00paTHMBIX 7 JI1.1 J11.2J12.1
XuMHUecKux peaxnuit /Cp/ J12.2]13.1
2122233435
Paznen 13. KuneTnueckuii anajau3 napaaiebHbIX H
N0CJIEeI0BATEIbHBIX PeaKumii
13.1 | Kunernueckuii aHaau3 NapauleNbHbIX U IOCIEI0BATENbHBIX 3 JI1.1 JI1.2J12.1
peaxumii /Jlex/ J12.2J13.1
210222334935
Paznen 14. [IpuHuun craiguoHapHbIX KOHUEeHTpauuii M.
Boaenmureiina
14.1 [IpuHIMI cTalMOHAPHBIX KOHIIEHTPALMH 2 JIT.1 JI1.2J12.1
M. Bogeumreiina J12.2J13.1
/JTex/ 21022233435
Paznen 15. OcHoBHBIE MeTOAbI ONpeAeTeHUsI KHHEeTHYECKOro
NOPAJIKA XUHMHYECKUX peakuuii
15.1 OCHOBHBIE METOJIBI OTIPENIENICHHS TIOPSIIKA XUMUIECKOH peakunu /Jlex/ 2 JIT.1 JI1.2J12.1
JI2.2J13.1
21022233435
15.2  |Merox OcrBanbsna — Hoiteca u ero pasHoBuaHOCcTH /Cp/ 8 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35
Pa3gen 16. Bausinue TeMnepaTypbl Ha CKOPOCTh. JHeprusi
AKTUBALMU.
16.1 BrmstHue TemrepaTyphl Ha CKOPOCTh peakini. JHEeprHs akTuBanuu /JIex/ 2 JI1.1 JI1.2J12.1
J12.2J13.1
0122233435
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16.2 | Kunernka pa3noskeHus MypaBbUHON KHCIOTHI /J1ab/ 6 JIT.1 JI1.2J12.1
JI2.2J13.1
21022233435
Paznen 17. [lonsiTue 0 KMHETHKE PeaKLUii B MOTOKe
17.1 IoHsaTHE O KUHETHKE peakiuii B moToke /JIek/ 2 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35
17.2 | Peaktop nneansHoro BeirecHeHust /Cp/ 5,8 JI1.1 J11.2J12.1
JI2.2J13.1
313233 54 35
Pazgen 18. LHennble peakuun
18.1 | ennsie peakunu /Jlex/ 3 JIL.1 J11.2J12.1
J12.2]13.1
2122233435
Paznen 19. @oroxumMuYecKue peakunu
19.1 | ®oToxumuueckue peakuuu /JIex/ 2 JI1.1 J11.2J12.1
J12.2J13.1
3132335435
19.2 | Kuneruka peakuuu ¢oromsomepusanuu perurais /Cp/ 6,1 JIT.1 J11.2J12.1
JI2.2J13.1
01022233435
Paznen 20. Teopust akTHBHBIX CTOJIKHOBEHUI B XUMHUYeCKOM
KHHETHKe
20.1 | Teopwus aKTUBHBIX CTOJIKHOBEHUH B XMMUYECKOil knHeTHke /JIex/ 4 JI1.1 JI1.2J12.1
JI2.2J13.1
313233 54 55
20.2 | Teopwus aKTHBHBIX CTOJIKHOBEHHUH B XMMHUYecKoil knHeTHke /Cp/ 5 JI1.1 J11.2J12.1
J12.2J13.1
2122233435
Pa3nen 21. Teopusi nepexoaHOro cocTosiHUs (AKTHBHOI'0 KOMILJIEKCA)
21.1 | Teopus mepexoIHOro COCTOSHMUS (AKTHBUPOBAHHOTO KoMILIekca) /JIex/ 6 JI1.1 J11.2J12.1
JI2.2J13.1
3132335435
21.2 | Teopwust mepexoaHOTO COCTOSHUS (AKTUBHPOBAHHOTO KomIuiekca) /Cp/ 5 JIT.1 JI1.2J12.1
JI2.2J13.1
21022233435
Pazgen 22. Karaau3
22.1 |Karamms /Jlex/ 12 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35
22.2 | M3yueHHE CKOPOCTH PEAKLUUH MaJIaxXUTOBOTO 3€IEHOTO C MOHAMU 6 JI1.1 J11.2J12.1
THIPOKCHIIA B TPUCYTCTBHHM coJeit /J1ab/ JI2.2J13.1
313233 54 35
22.3 | Kommoxsuym Ne 4 /JIa6/ 6 JI1.1 J11.2J12.1
JI2.2J13.1
2122233435
Paznen 23. Daexrpoxumus
23.1 | Dnextpoxumusi /Jlex/ 16 JI1.1 J11.2J12.1
J12.2J13.1
313233 354 35
23.2 | 3mepeHHe 31EKTPOMPOBOAHOCTH CIA0O0TO MEKTPOINUTA U ONpeIe/ICHUEe 6 JI1.1 J11.2J12.1
KOHCTaHTBI 3JIEKTPOJIUTHIECKOM aucconnaryu /J1a6/ J12.2J13.1
313233 54 55
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23.3 | Ompenenenne TeMIepaTypHOTO KOIPPHUIINEHTA TIEKTPOIIPOBOTHOCTH 7 6 JIT.1 JI1.2J12.1
pacTBopa >IEKTPOJIUTA U TEIIOTHI JUCCOLUAIINH YKCYCHOM JI2.2J13.1
kucnotsl /J1a6/ 313233 54 55

23.4 | Ywucna mepeHoca /J1a6/ 7 6 JI1.1 J11.2J12.1

J12.2J13.1
313233 354 35
23.5 | Ompenenenne D/IC anexTpoxumMuueckux nemneii /J1a6/ 7 6 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 35

23.6 | OnpeneneHre HOPMaJIHLHOTO OKUCIUTEIBHO — BOCCTAHOBUTEIBHOTO 7 6 JIT.1 J11.2J12.1
MOTEHIIMAaJa 1 KOHCTAHThI PABHOBECHS MEXKIY OKUCIEHHON U JI2.2J13.1
BOCCTaHOBJICHHOW (hopmamu /J1ab/ 2132253 54 35

23.7 | TemneparypHas 3aBucumMocth DJ[C U TepMoanHAMHYECKHE PYHKIIUU 7 6 JIT.1JI1.2J12.1
ANEKTPOXUMHUECKOH peakiyu /J1ad/ JI2.2713.1

313233 54 35

23.8 Omnpenenenue KOHCTaHTBl HECTOMKOCTH KOMIUIEKCHOTO HoHa /J1ab/ 7 6 JI1.1 J11.2J12.1

J12.2J13.1
3132335435
23.9 | Kommoxsuym Ne5 /J1a6/ 7 6 JI1.1 J11.2J12.1
J12.2J13.1
313233 54 55
23.10 |IIpakTHyeckoe UCIOIb30BaHue eKTpoxumun /Cp/ 7 8 JIT.1JI1.2J12.1
J12.2J13.1

012233034055

Paznen 24. DiieKTpoxXuMUUYecKasi KHHETUKA

24.1 | OnexTpoxuMuueckas KHHeTHKa /JIex/ 7 12 JI1.1 J11.2J13.1
313233 54 55
24.2 | V3ydyeHne KUHETUKH IEKTPOXUMHUYECKOTO PACTBOPEHUS Kele3a 7 6 JIT.1 JI1.2J12.1
TeMITepaTypHO-KHHETHIECKIM MeTo oM /J1ab/ J12.2J13.1
0923334 35
243 | KommoxBuym Ne6 /J1a6/ 7 6 JI1.1 J11.2J12.1
J12.2J13.1
313233 5455
24.4 | Cnauva 3auéra mmo 1abopaTopHOMY MPAKTHKyMY /J1ab/ 7 6 JIL.1 J11.2J12.1
J12.2J13.1

313233 54 35

Pa3nen 25. Unas konTakTHasi padora

25.1 | HauBuIyanbHbIE KOHCYIbTAINH, TEKYITUH KOHTPOJIb /KOHTAT/ 6 21,1

25.2 VHnuBuayanbHbIe KOHCYIBTAIMH, TEKYIIHH KOHTPOJIb /KOHTAT/ 7 20,5

6. POH/J]I OIEHOYHBIX CPEJICTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEACTB

3amaun IS IPOBENICHNSI KOHTPOJILHOM paboThI
Bompocs! 1t MICEMEHHOTO M YCTHOTO OIIPOCOB
Bonpocsl k 5k3aMeHy

6.2. TunoBkIe KOHTPOJIbHBIE 3a1aHUSl U UHBIE MAaTEPHAJIbI 15 TEKy[IIeﬁ aTTeCTallun

ITpumeps! 3a1ad 171 KOHTPOJIBHBIX PaboOT:

1. OmpexnenuTe H3MEHEHHE BHYTPCHHEH SHEPIHH, KOJHYECTBO TEILUIOTH H PabOTy, COBEPLIAEMYIO IPH 00PaTUMOM
M30TePMHUYIECKOM pacmiperny azora ot 0.5 10 4 M3 (HadambHBIe yCIIoBHs: Temepartypa 26.80C, napnenne 93.2 klla)

2. Cucrema coaepxut 0.5 Mo uneansHoro ogqHoaToMuoro rasza (CV = 3.0 kan/(mones.*K)) mpu P1 = 10 atrm u V1 =1 1. T'a3
pacumpsiercs o0paTUMO U aguadaTryecku A0 aasienus P2 = 1 atMm. PaccunTaiite HayaibHyr0 M KOHEUHYIO TEMIIEPATYpY,
KOHEYHBIN 00BEM, COBEpIIICHHYIO pa0O0TY, a TAKXKE H3MECHEHIE BHYTPCHHE! SHEPTHU M SHTAJIBIIUH B 3TOM IIPOIIecCe.
PaccunraiitTe 3TH BENIWYMHBI AJIS1 COOTBETCTBYIOIIETO H30TEPMUUECKOTO TIpoIecca.

4.V nenpHas MOBEPXHOCTh AKTUBHPOBAHHOTO YIS paBHA 400 M2/T. OIpeaenuTs MaKCHMaJIbHOE KOJIMYECTBO METHIIOBOTO
CIHpTa, KOTOPOE MOXKET OBITh aJICOPOUPOBAHO Ha yriie Maccoii 2r. Cupt ancopOupyeTcss MOHOMOJICKYIISIPHBIM CIIOEM, @ €ro
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m10THOCTE 00,7958 r/cm3.

5. J1nst ra3oBoii peakunu rugpupoBanus stunena K=0,0077 n/(monp*c) npu 600K. B sBakynpoBaHHBIH COCYIl eMKOCTBIO 511,
Harpetbiit 10 600K, BBoguTcs 0,015 mons Bogopona u 0,005 mounst stmiiena. OnpenenuTs o01ee 1aBJIeHHE U NapliuaibHOe
JTaBJICHUE 3TaHa depe3 | gac 1mocie Havyaia peakifiH.

6. Vcnonb3ys npeaensHbIi 3akoH Jlebas-X0KKems BEIHCIUTE CPeHNl K03 (UINEHT aKTUBHOCTH reKkcanuanodeppara
kanus (IIT) B pactBope, monsspHOCTh KOTOporo 0,001, ecu A=0,509

ITpumepHBIE BOIPOCH! K MUCEMEHHOMY U YCTHOMY OTIPOCAM:

1. OcHOBHBIE NOHATUS XUMUYECKOil TepMoanHaMuKy. TepMoauHAMUYeCKHe CUCTEMBI U UX KIacCU(UKaLus.
TepMonuHAMHUYECKHE COCTOSIHUS U UX KIIaCCU(UKALIHS.

2. VIHTeHCHBHBIE 1 SKCTEHCHUBHBIE CBOWCTBA CHCTEMEI. TepMoaumHaMudeckue nporecchl. Kitaccnduxaris
TEepMOAVHAMUYECKHX MPOILIECCOB.

3. ®ynkuuu cocTostHUS U QYHKIMH nepexona. CBoicTBa (GDYHKIMI COCTOSHUS.

4. HyneBoe Ha4yajo TepMoJiHAMUKH. Temnepartypa. TemrepaTypHbIe IIKaIbI.

5. YpaBHEHHE COCTOSIHUS UCAIBHOTO ra3a. Y paBHEHHUS COCTOSIHUA UIEaIbHOTO ra3a B u3onpoiieccax. Y paBHenue Ban-ziep-
Baanbca as peanbHOTO raza. Y paBHEHHE COCTOSHHS KOHASHCUPOBAaHHOMU (ha3bl.

6. IlepBoe Havano TepMoaMHAMHUKH. MaTemarideckas popMyINpOBKa IIEPBOTO HAYaJla TEPMOJUHAMUKH B HHTETPAIBHOM 1
mudpepeHnnaIbHON hopmax.

7. BayTpenHsst sHeprust cucTeMsl. Temrora u paboTa Kak (JOPMBI IIepefadr SJHEPIHr, UX SKBUBAJIICHTHOCTb.

8. [ukn KapHo. YpaBHeHue anquadatsl.

9. Pabora. Buner paboTel. PaboTa nieansHOTo rasa B H30MpPOIEccax.

10. Kanopuueckue ko3 duipienTsl. TermnoeMKocTs. BHIBI TEIOEMKOCTH. DHTANBIHS KaK QYHKITUS COCTOSIHUASI CHCTEMBL.
11. CBs13b pa3nUUHBIX BHJOB TEINIOEMKOCTH APYT C APYroM (B 00IIeM BUE U B YACTHBIX CIIydasx). 3aBUCUMOCTb
TEIUIOEMKOCTH OT JaBJIEHHS U 00beMa.

12. IIpunosxeHue nNepBoro 3aK0Ha TEPMOAMHAMUKY K XMMUYECKUM IpolieccaM. 3akoH I'ecca.

13. 3aBHCHMOCTB TEILTOTHI IpoIiecca OT TeMIepaTypsl. Y pasHeHus Kupxroda. TemmepaTypHbIe psSabl TEIIOEMKOCTH.
14. TepmoauHamMHudecKast U TEPMOXUMHUYECKAsI CHCTEMBI 3HAKOB. TepMOXMMHUUECKUE ypaBHEHHS.

15. DHTpONHA KaK QYHKIHS COCTOSHUS CHCTeMBI. Bropoe Hadano tepmoanHaMuki. CaMOIPON3BOJIBHEIC U
HecamornpousBoJibHbIe Mpouecchl. [loctynat Kiaysuyca. [Toctynar Tomcona.

16. Cratuctuueckuii xapakrep BTOPOTo Hagajga TepMOAUHAMUKH. CTaTHCTHYECKas! TPAKTOBKA SHTPOIHH.
TepMmoarHaMHUYeCKast BEPOSTHOCTb COCTOSIHUS CHCTEMBI. Y paBHeHHe bosblmaHa.

17. i3MeHeHue SHTPOINH TP IPOTEKaHWH Pa3INYHbIX nporieccoB. CooTHOmeHNsT MakcBeia.

18. Tperpe Hawano TepmoaumHamMukd. [loctynar [Inanka. AGCOTIOTHOE 3HAUCHUE SHTPONUHU. MeTOAbI pacueTa SHTPOIHH.
19. N306apHO-U30TEPMUUYECKUH U N30XOPHO-U30TEPMUUYECKHUH OTEHIMANBL. Y CIOBHE TEPMOANHAMUYECKOTO PABHOBECHSI.
Kpurepnn caMonpon3BOJIEHOTO MPOTEKaHMS Ipoliecca. Y paBHEHHE MaKCUMalbHON paboTel ['mbOca-I'enpMrombia.

20. Xapakrepuctiueckue GyHKInU. EcTecTBEeHHBIE TEpeMEHHBIC. Y CIIOBHSI PABHOBECHSI.

21. TepMmoaguHaMUYeCKUE MOTEHIIMAIBI HACATBHBIX U pealbHBIX Ta30B. JleTydecTb U KO3 HUIHUEHT JEeTyIeCTH.

22. ®a30Bble paBHOBECUS B OJHOKOMIIOHEHTHBIX cucteMax. Y paBHenue Knaysuyca-Knanelipona.

23. ®azosble nepexoas! 1 u 2 poga. [IpaBuno cMelieHys paBHOBECHUSI.

24. XuMudecKnii MOTEeHIHAN. Y CIOBHSI PaBHOBECHS B TeTEPOTeHHBIX cucTeMax. Y paBHeHue ['mboca-/Iorema.

25. JlaBneHue HACBILEHHBIX TapOB KOHAEHCUPOBAaHHBIX pacTBOPOB. 3akoHbI Payns u I'enpu 14 npenensHO pa30aBIeHHBIX
pacTBOpPOB.

26. Peanbuble pacTBOpbl. [10y103KUTENBHBIE U OTPULIATENBHBIE OTKIOHEHHS OT 3aK0HOB Payis u I'enpu.

27. AKTUBHOCTD U KO3()(DUINEHT AKTUBHOCTH KOMIIOHEHTOB PacTBOPOB. CTaHZAPTHBIE COCTOSHHUSI.

28. XuMuueckre NoTeHIUaIbl KOMIIOHEHTOB UIEANbHBIX, IPEAENbHO pa30aBIeHHbIX U PEaIbHBIX PACTBOPOB.

29. PacTBOPEMOCTB Ta30B B JKHIKOCTSIX. 3aBHCHMOCTh PACTBOPUMOCTH OT AaBJIEHHS U TeMiepatypsl. KoaddummenTtsr
PacTBOPUMOCTH U HOTTIOIICHUSI.

30. PacTBOpBI HENETYUUX BELIECTB B AKUIKOCTAX. DOYITHOCKOMUS U KPUOCKOIIHSL.

31. PacTBOpHMOCTB TBEPJIBIX BELIECTB B KUIKOCTAX. HeHaCHIIIEHHBIE, HACBIILEHHBIE U NTEPECHIIICHHBIE PACTBOPBHI.
3aBHCHMOCTH PACTBOPHMOCTH OT TEMIIEPATYPHI U TaBJICHHUS.

32. OcmoTHueckoe AaBIeHHE B pacTBopax. Y paBHeHnue Banr-T'odda ms ocmoTudeckoro napinenus. TepmoanHaMuka
OCMOTHYECKOTO JaBIEHHUS.

33. PactBopsl. TepmoauHamMudeckast HOMEHKIIaTypa BOAHBIX CHCTeM. Teopun pactBopoB. IlaprmansHbie MOJISIpHEIE
BEJTUYUHEL.

34. KonaeHcupoBaHHBIE pacTBOPLI. MieanbHble, COBEpILIEHHbIE, IIPENEIbHO pa30aBiIeHHbIE, PEryspHbIE U aTepMalbHbIE
PacTBOPEI.

35. KomumnraTuBHBIE CBOICTBA PACTBOPOB HEATEKTPOIUTOB M PACTBOPOB AIEKTPOIUTOB. M30TOHIUECKHH KO3 DHUIIUEHT.
36. KoabduiueHT pacnpenencHus BEIECTB B HECMEIIUBAOMINXCS XKUAKOCTAX. DKcTpakiua. KonndecTBeHHbIe
XapaKTEPUCTUKHU IKCTPAKIUH.

37. lnarpaMMbI paBHOBECHS «KHUIKOCTh — Iap» B OMHAPHBIX pacTBopax. [lepBrrit 3akoH KonoBanosa.
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38. Bropoit 3akor Konosasnosa. Ero BeiBoz. AszeoTpomnHbie cMech. CIIoco0B!I pa3iesieHNs a3e0TPOITHBIX CMeceH.

39. Pacmpesenenue pacTBOPEHHOTO BEIECTBA MEXIY ABYMs HECMEIIUBAIOIIUMHUCS KUIKOCTAMH. 3aKOHBI pPaclpeeneHus
Hepncra u Hepucra-1lIunosa.

40. XuMuueckoe paBHOBecUE. 3aKOH JeiicTByronux Macc. KoHcranTa paBHOBeCHUSI.

41. PaBHOBecHEe XUMHYECKUX PEAKIUH B ra30BOH (ase, MPOTEKAIOMUX 0e3 H3MEHEHHS U ¢ N3MCHEHHEM YHCIIa MOJIEKYN B
CHCTEME.

42. XuMu4ecKkoe paBHOBECHE B )KUJIKOH (ha3e M B TeTepOreHHBIX cucTeMax. KoHCTaHTa paBHOBECHS.

43. U3orepma xummdeckoi peaknui. CTaHIAPTHBIN H300apHO-M30TEPMUYECKHI TOTEHIHAN XMMIUYecKoil peakiun. Pacuer
KOHCTAHTBI XMMHUYECKOTO PaBHOBECHUS 110 TEPMOANHAMUYECKUM JaHHBIM. MeTo KOMOMHUPOBAHUS PABHOBECHH.

44. BiiusiHue TeMepaTypbl Ha XMMHYECKOe paBHOBecHE. Y paBHEHHE H300apsl M H30X0psl Bant-T'odda.

45. Pacyer XMMHUYECKUX PAaBHOBECUH 110 TEPMOXMMHUYECKUM JaHHBIM U MeTo/IoM TemkuHna-IIIBapumana. TermoBoi 3akoH
Hepucra.

46. PaBHOBecHe B reTeporeHHbIX cucreMax. [Ipasuio a3 ['mobca. JJuarpaMMbl COCTOSIHUS OJJHOKOMIIOHEHTHBIX CHCTEM.
TpoiiHas 1 KpUTHYECKas TOUKH.

47. PaBHOBecue B JByXKOMIIOHEHTHBIX cucreMax. ®a3oBas quarpamma. Buisl tuarpaMm cocrosiHus.

48. luarpaMmsl II1aBKOCTH JBOIHBIX CHCTEM C HEOTPAaHUYEHHOH PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM U KUIKOM
COCTOSIHUH.

49. JlnarpaMMa IJIaBKOCTU CUCTEMBI C IIPOCTOM 3BTEKTUKOM. TpeyroiabHuk TamMMaHa.

50. InarpamMma IUIaBKOCTH CUCTEMBI C OTPaHHMYEHHOM PAaCTBOPUMOCTBIO BELECTB B TBEPJOM COCTOSHUMU.

51. JluarpaMMa MIaBKOCTU CHCTEMBI, 00pa3ylolell KOHTPY3HTHO ILIABSIIEECs XMMHUUECKOE COSTUHEHHUE.

52. JlnarpamMMa IIaBKOCTH CHCTEMBI, 00pa3yronieli HHKOHTPYIHTHO IDIaBsIIeecs XMMUIECKOE COSTHHCHHE.

53. lnarpamMma IUIaBKOCTH CHUCTEMBI € IIEPUTEKTHUKOM.

54. Iuarpamma MIaBKOCTH CHCTEMBI C KYIOJIOM pacclanBaHusl.

55. IIpaBuno peryara. Mi3sMeHeHue TuIa JuarpaMM B 3aBUCUMOCTH OT THIIa OTKJIOHEHHMH OT 3akoHa Payns.

56. IlpencraBieHne COCTABOB U CBOMCTB TPEXKOMIIOHEHTHON CUCTEMbI HA KOHLIEHTPALIMOHHOM TPEYrOJIbHUKE.

57. SIBneHus Ha MOBEPXHOCTH XKUJKOCTb — Ira3. [IoBepXHOCTHOE HATSKEHUE.

58. Ilotennuan omera. TepmoanHaMu4eckre CBOMCTBA MOBEPXHOCTH pasjena das.

59. AncopO1us Ha TBepOW TOBepXHOCTH. M300apa, H30TepMa U U30MUKHA aicopOnuu. KoindecTBeHHbIC XapaKTePUCTHKH
azcopOuuy.

60. AncopOuust Ha >)KUAKOH moBepxHocTU. Kanmnsipaoe gasnenne. Mzotepma agcop6umu ['nd6ca.

61. MoHOMOEeKyIsIpHast ¥ HOJMMOJIEKYIIsIpHas agcopouust. Mzorepmer ancopoiun Jlenrmiopa u BOT.

62. N3orepmsel agcopoim ['erpn u @petinmmxa. [Tapamerpsr m3oTepMsr aacopbrmun PpeifHmmixa, nx Gu3ndecKkuii CMBICT,
Hpe/eNbHbIC 3HAYCHUSL.

Bonpocs! k KOI0KBUYMY 110 Kypcy "XuMudeckass KHHETUKA U KaTanu3"

1. OcHOBHBIE TOHATHS XUMHUYECKOH KHHETHKH. MOJIEKYIIIPHOCTE 1 MOPSAAOK peaknun. Kuaerndeckas KiaccupuKamust
XHMHYECKUX peakiuii. O6paTumMble 1 HeoOpaTHMBIe porieccbl. OCHOBHOM MOCTYIAaT XUMUYECKOH KMHETUKH. CKOpOCTh U
KOHCTaHTa CKOPOCTH.

. Kunernueckue ypaBHeHHSI HEOOPAaTHMBIX PEaKIHi IEPBOTO W BTOPOTO TTOPSAKOB.

. Kunernueckue xpussle. Kunerndyeckue ypaBHEHNS! HEOOPATUMBIX PEaKIUi N-HOTO MOPSIIKA.

. KuneTnka napasmnensHbIX peakiiii HEpBOro U BTOPOTo MOPSIIKOB.

. Kunernka nocneoBaTenbHBIX Peakiyii IEPBOTO MOPAAKA.

. Kunernka oOpaTuMBIX peakuuii epBOro U BTOPOTO IMOPSAKOB.

. Kuneruka peakuuii B motoke. O011iee KWHETHIECKOE YpaBHEHUE.

. TemnepaTypHas 3aBUCHMOCTb CKOPOCTU XMMUYECKOH peakuy. DHEPrusi aKTHBALIH.

. Meronbl onpenenenyst NopsaKa XUMUYECKOH peakiyu.

10. KuHeTHKa IPOCTHIX U Pa3BETBICHHBIX LIEMHBIX PEAKIUH.

11. Ilpenens! caMOBOCIIAMEHEHHsI Pa3BETBIEHHBIX LIEMHBIX peakiuil. [IoHATHE TEMI0BOro B3phIBA.

12. IlpuHIUN cTalMoHapHBIX KoHLeHTpauid M. boaeHmTeliHa 1 ero npuMeHeHHe B XUMHYECKOH KHHETHKE.

13. 3akons! poroxumun. Knnerndaeckre 0COOEHHOCTH (DOTOXUMHUIECKHUX peakiiid. KBaHTOBBII BEIXOM 1 ypaBHEHHE
CKOPOCTU (POTOXUMHIECKON PEaKIIUH.

14. 3akoHbI pacnpeaeneHs MOJIEKYN HIEaIbHOTO ra3a Mo CKopocTsM U sHepruu. CpenHss 1 Hauboee BEpOsSTHAS CKOPOCTH
JIBUDKEHUSI MOJIEKYIL.

15. DddexTuBHOE CEYeHNE CTOTKHOBEHHM U O0IIEe YHCIIO IBOMHBIX CTOJKHOBEHUH. Teopusi aKTHBHBIX CTOJIKHOBEHUH U
SHEPIUs aKTUBAIUU XUMHUUYECKUX PEaKIHii.

16. B3aumocBs3b ypaBHEHUsI AppeHUyca X TEOPHU AKTUBHBIX CTOJIKHOBEHHH. Y PaBHEHHE CKOPOCTH U KOHCTAHTBI CKOPOCTH
OMMOJIEKYIAPHBIX PEaKINi B TECOPHUH AKTHBHBIX CTOJIKHOBEHHH.

17. IlpuMeHeHHe TEOPUU aKTUBHBIX CTOJIKHOBEHUH K MOHOMOJEKYISIpHBIM peakisiM. Cxema Jlnnnemana. I[lonstue o
Teopusx I'mnmensByna, Kaccens u Cnarrepa.

18. TpuMomneKyIsipHbIE peaky U TEOPHs aKTUBHBIX CTOJIKHOBEHUH. YpaBHEHUE JUIs YUCIIA TPOUHBIX CTOJIKHOBEHUM. CxeMa
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Tpayrna.

19. [lonsiTHE 0 KOOPAUHATE U YFHEPTETUIECKOM MPOQHIIe MyTH XUMUIECKOH peakini. OCHOBHOE YpaBHEHUE TEOPHU
AKTHBHOTO KOMIIIEKCA.

20. TepmoguHAMHYECKHE TTApaMETPEI 00pa30BaHMS aKTHBHOTO KOMIUIEKCA. DHEPTHs aKTHBAIMH M ypaBHEHHE KOHCTAHTHI
CKOPOCTHU B TEOPUH aKTHBHOTO KOMIIIEKCA.

21. IlpuMeHeHe TEOPUN aKTUBHOTO KOMILIEKCa K MOHOMOJIEKYIIIPHBIM U TPUMOJIEKYIPHBIM PEaKLUSIM.

22. OnpenerneHne KaTann3a 1 KIacCH(UKANI KaTATUTHICCKUX PEaKITHH.

23. Obmue KHHETHIeCKHe 3aKOHOMEPHOCTH M AKTHBAI[HSI TOMOTEHHBIX KaTaTHTHYECKUX ITPOIIECCOB.

24. KucnoTHO-0CHOBHBIN KaTanu3. CoseBble 3 QeKThl. BiausHue HOHHOM CHITBI Ha CKOPOCTh MOHHBIX PEAKIIHUH.

25. OCHOBHBIE CTaJUM TETEPOTeHHBIX KaTaIUTUYECKHUX MpoueccoB. JIMMuTHpyromye ctaauy. AKTUBALUS B TETEPOTEHHOM
KaTajuse.

26. KuneTtnka reTeporeHHON XMMIYECKOH PEaKIUU B CTATHYECKUX YCIOBHUSAX.

27. TeopeTHueckue MOIENHU MPOLECCOB FeTEPOreHHOTO KaTanu3a.

Bonpocsl k KOIIOKBUYMY 110 Kypcy "DiekTpoxumus"

. [IpenMeT 1 MOHATHSA 2AEKTPOXUMHUU. Teopus AMEKTPOTUTUUECKOM TUCCOLMALINY, €€ HETOCTATKHU.

. TepmoauHAMHYecKast HOMEHKIIATYpa BOJHBIX CHCTEM. AKTHBHOCTD M KO3((HIUCHT aKTHUBHOCTH.

. OCHOBEI AJIEKTPOCTATHIECKOH TEOPHUH CHIIBHBIX AEKTPOINTOB. CpeqHss IUIOTHOCTH 3apsI0B HOHHOI aTMOC(hepHI.
. 3aBUCHMOCTB 3JIEKTPHYECKOTO MOTEHIMANA U [UIOTHOCTH OT PACCTOSHHUSA JI0 IIEHTPAIBHOTO HOHA.

. [Totenuman u pamuyc nonHou chepsl. [IpenensHelii 3akon Jebas-Xrokkens. JanpHeiiniee pa3BUTHE TCOPHH.

. XuMuueckoe AefcTBHE MEeKTpHIecKoro Toka. 3akoHbl Papanes. Juddy3us B pacTBopax JIEKTPOIATOB.

. Obmas xapaKTepHuCTHKA JIBIDKCHHUS HOHOB B PACTBOPAX IEKTPOIUTOB. DIEKTPOIPOBOJHOCTE. YHCIIO IepeHoca.
. TeopeTnueckas HHTEPIIPETALHS YIEKTPONPOBOAHOCTHU IEKTPOIUTOB. [101BHKHOCTH HOHOB BOJIOPOIa M THAPOKCHIIA.
. TepmoanHaMuKa IMEKTPOXUMUYECKUX CUCTEM U NEKTPOAHBIX MPOLECCOB. Y ClIOBHAs BogopoaHas mkaia. DC.
DNeKTPOIHBIA MOTEHIIA.

10. DnexTpoXuMHUYECKUil TOTEHIINAT. DNEKTPOXUMHUUECKIE PABHOBECHSI.

11. Knaccugukarius 31eKTpoI0B.

12. Kitaccngukanus 3JIeKTPOXUMHYECKUX IIeneH.

13. DnexTpoxuMuyeckasi KHHETHKa. MeXaHU3M U CKOPOCTh JIEKTPOAHON pEeaKIIUU.

14. Tlonsipuzanus 31€KTPOJOB U MEepeHANpsHKEHHE.

15. DnexTpoxuMHUecKast MOJISIpU3aLusl.

16. Tox oOmeHa. [TepeHanpspKeHNE MEKTPOXUMUIECCKOM CTA HH.

17. BausiHue CTpoeHUsl IBOMHOTO 3JIEKTPUUECKOTO CJI0sI Ha CKOPOCTh pPeaklivy IepeHoca 3apsoB.

18. TloBepXHOCTHBIE ¥ MEX(a3HbIC CIOH.

19. TepmoauHAMKKa TTOBEPXHOCTHBIX SIBIICHUH. AncopOnmoHHoe ypaBHeHHe ['nod0ca.

20. OcHOBHOE ypaBHEHHUE IEKTPOKAMIILIPHOCTH (ypaBHeHHE DpyMKHHA).

21. EMKOCTb ABOMHOTO 3IEKTPUYECKOTO cinosl. Teopus ['enbMrosbia CTpoeHus IBOIHOTO IEKTPUIECKOTO CIIOSL.
22. Teopus 'yn-HanmeHa cTpoeHUst ABOWHOTO JIEKTPUUYECKOTO CIIOSI.

23. BausiHue CTpOeHHs IBOMHOTO 3JIEKTPUYECKOTO CII0S Ha MPOLIECCH pACTBOPEHUS METAJUIOB U pas3psAa MX HOHOB.
24. MHOTOCTaUIHBIE TIEKTPOIHBIC PEAKIIHUN.

25. JIByXCTaauiiHbIe JIEKTPOIHBIE PEAKIIHU.

26. [lapannenbHbIe SJIEKTPOAHBIE PEAKIINH.

27. Mnddy3nonnas mospu3anus (IepeHanpsHKeHNe).
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6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI ¥ 3a/IaHUA JJIsA l'[pOMe)KyTO‘ll—[Oﬁ aTTrecTalumn

ITpuMepHBIii IEpeYeHb BONIPOCOB IS IIOATOTOBKH K SK3aMEHY:

Bomnpocs! o pazgeny "Xumuueckasi TepMOIUHaAMUKa"

1. OcHOBHBIC OHATHS XUMHUYECKOI TepMOANHAMUKY. TepMOIHHAMAYECKHE CUCTEMBI U UX KiIacCH(UKAIIUS.
TepmoauHaMuUecKue IapaMeTpbl U ypaBHEHUS COCTOSIHUSL. PaBHOBECHBIE U HEPABHOBECHBIE COCTOSTHMUSL.

. BHyrpennss sHeprus cucremsl. TemnoTa u paboTta kax (JOpMBI IEpexoa SHEPTUH, HX IKBHBAICHTHOCTb.

. PaBHOBecCHBIC 11 HepaBHOBECHBIE /He0OpaTUMble/ poliecchl. PaboTa pa3inuvHBIX HPOLIECCOB.

. IlepBblii 3aKOH TEPMOJIMHAMUKH. Y paBHEHHUE [IEPBOTO 3aKOHA TEPMOJAUHAMMKH U1l CHCTEMBI C UEAJIbHBIM Ia30M.
. Kanopmueckne ko3¢ dunmenTs!. TemmoeMKocTs. DHTATBINA KaK (QYHKINS COCTOSHHS CHCTEMBEI.

. [Ipurnoxenue nepBoro 3akoHa TEpMOJIMHAMUKH K XUMHUYECKUM IpolrieccaM. 3akoH ['ecca.

. 3aBHCHUMOCTH TEILIOTHI ITpoIiecca OT TeMIlepaTypsl. Y paBHeHUs Kupxroga.

. DHTpomms Kak (GyHKIHSA COCTOSHHS CHCTEMBI. BTopoii 3akon TepMonnHamukn. Kpurepuii paBHOBecHs.

. Cratuctuueckuil XxapakTep BTOPOTO 3aKOHA TEPMOJWHAMHKHU. YpaBHeHue bombimMana.

10. IToctynart Ilnanka. AGCONIIOTHOE 3HAUEHUE SHTPOMUH. MeTOoIbl pacueTa SHTPOIHUH.

11. U300apHO - M30TEPMUYECKUI U HM30XOPHO- M30TEPMHUCCKHN MMOTCHITUANBL. Y PaBHEHHE MaKCUMaJIbHOM paboThI
I'm66ca-I'ensMrombua.
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12. Xapaxrepucrudeckne QyHKINH. Y CIOBHS PaBHOBECHS.
13. TepmoauHaAMHUYECKHE TOTEHINAIBI HICATbHBIX U pealbHBIX Ta30B. JleTyuecTs.
14. ®a3oBble paBHOBECUS B OJTHOKOMIIOHEHTHBIX cucteMax. Y paBHenue Knaysuyca-Knanelipona.
15. ®a3oBBIe mepexoabl IEPBOTO U BTOPOTo poxa. [IpaBuito cMelieHns: paBHOBECHS.
16. 3aBUCHMOCTD JaBJICHHS HACBHIIIEHHOTO Mapa OT TeMIIePaTyphL.
17. TepmoauHaMudeckue QYHKIIMN cMeceil HllealbHbIX ra30B. XMMHYECKHE MOTCHINAIBI CMECEH HICIBHBIX U PEeaIbHBIX
Ta30B.
18. XuMudecknii moTeHINAN. Y CIIOBHE paBHOBECHS B TETEPOTEHHBIX CHcTeMax. Y paBHeHHe [ mo6ca-/lrorema.
19. laBneHue HACHIIIEHHBIX TAPOB KOHAECHCUPOBAHHBIX pacTBOPOB. 3akoHbI Payns u I'eHpu 11 npenensHo pa30aBIeHHBIX
pacTBOpPOB.
20. PeanbHble pacTBoOpbl. [10s103KUTENBHBIE U OTPULIATENBHBIE OTKJIOHEHUS OT 3akoHOB Payins u I'enpu.
21. AKTHBHOCTP U KO3()(DUINEHT AKTUBHOCTH KOMIIOHEHTOB PAcTBOPOB. CTaHZAPTHBIC COCTOSHHUS.
22.XuMu4ecKHe MOTEHINaIbl KOMIOHEHTOB HEaIbHBIX, IPEEIbHO Pa30aBIEHHBIX U PeallbHBIX PACTBOPOB.
23.PacTBOPUMOCTE I'a30B B XKUAKOCTAX. 3aBHCHMOCTh PACTBOPUMOCTH OT JaBJICHUS U TemrrepaTypbl. KosdduimeHTs!
PacTBOPHMOCTH U HOTJIOIICHUS.
24. PacTBOpHI HEJETYUHX BEIIECTB B )KUAKOCTIX. DOYITHOCKOMUSI U KPHOCKOTIHSI.
25.PacTBOpHUMOCTB TBEPABIX BEILECTB B XKUAKOCTAX. HachlleHHbIE pPacTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH OT
TeMITepaTypHI.
26. OcMmoTHUeCKOE PaBHOBECUE B pacTBOpax. TepMoauHaAMHUKa OCMOTHIECKOTO JaBICHUSL.
27. PactBopbl. Crioco6b! BeIpaskeHUs KOHLEHTpauid. Teopuu pacTBopoB. [lapiuaabHble MOJISIPHBIE BETHYHHBL
28.KoahdummeHT pacipeieieHns BEMECTB B HECMEIINBAIOMINXCS KHUIKOCTAX. DKCTPAKIHUS U3 PaCTBOPOB.
29. Metoab! onpeAeieHUs] aKTUBHOCTH.
30.JuarpaMMbl paBHOBECHH KHIIKOCTD - Iap B OMHApHBIX pacTBopax. [lepsriii, 3akoH KoHoBanoga.
31. Bropoii 3akon KoHoBanoBa. Ero BeIBoI. A3€0TpOIIHBIE paCTBOPHI.
32.0npeneneHne akTHBHOCTH M K03((HUIINEHTOB aKTHBHOCTH 110 ypaBHeHMIo [ m60ca - [rorema.
33.XuMugecKoe paBHOBeCHE. 3aKOH JAeHCTBUS Macc. KOHCTaHTHI paBHOBECHS.
34.PaBHOBecue XUMHUYECKUX peakuuil B ra30Boi Gase, MpoTeKaoMUX 63 U3MEHEHUs U ¢ U3MEHEHHEM YHCla MOJIEKYI B
CHCTEME.
35.XuMndecKoe paBHOBECHE B XKUAKOI (ha3e 1 B TeTepPOTeHHBIX cucTeMax. KOHCTaHTEI paBHOBeCHS.
36.U30tepma xumuueckoi peakuuu. CTaHAAPTHBIN H300apHO- H30TEPMUUECKUI MOTEHITAT XUMIUECKOH peaknuu. Pacuer
KOHCTAHT XMMHUUYECKOTO PaBHOBECHUS 10 TEPMOANHAMUUECKUM JaHHBIM. MeToa KOMOMHUPOBaHHsI PaBHOBECHUI.
37.BnusHue TeMIepaTypsl HA XUMHUYECKOe paBHOBecHe. Y paBHEHHA H300aphl 1 n30xopsl Bant-I'odda.
38.Pacuer XUMUYECKUX PaBHOBECUI 110 TEPMOXUMHUUYECKUM JaHHBIM. TennoBoil 3akoH HepHera.
39.PaBHOBecue B reTeporeHHsIX cucreMax. I[Ipasuno a3 'n66ca. JluarpaMMbl COCTOSIHUSL OTHOKOMIIOHEHTHBIX CUCTEM.
40. PaBHOBecHs B IByXKOMITOHEHTHBIX CHCTEeMax. J{marpaMMBI COCTOSIHUS JBOHHBIX CUCTEM C HEOTpaHHICHHOM 1
OTPaHWIEHHOH PaCTBOPUMOCTHIO, KOMIIOHEHTOB.
41. luarpaMMbl COCTOSTHHS ABOMHBIX CHCTEM C XUMUYECKHM COCIMHEHUEM, IUTABAIUMCS KOHTPY3HTHO U HHKOHTPYIHTHO.
42 IlpaBuno peryara. KomuuecTBeHHbIE pacUeThl IO JBOWHBIM AHATPaMMaM COCTOSHHUSL.
43. SIBneHus Ha MOBEPXHOCTH KUJKOCTH - ra3. [loTeHnuman omera.
44 TepmoanHaMIUYECKHE CBOHCTBA ITOBEPXHOCTH pasjena das.
45. KanmmuisipHoe naBineHue. AncopOuust Ha )KHIKON TOBEPXHOCTH.
46. AncopOuus Ha TBepIoit moBepXxHOCTH. V300apa U M30TepMBI aJIcCOpOLIUY.
47. MOHOMOIIEKYIISIpHAsl ¥ TOJIMMOJIEKYIsipHast ancopOius. M3oTepMbl agcopOrmm
Jlenrmropa u BOT.
48.00600meHus IS TPOLIECCOB aACOPOLUH HA TBEPIOH U XKUAKOH IIOBEPXHOCTH.

Bompocs! o pazaeny "XuMmndeckas KHHETHKA, KATAIN3 U AIEKTPOXUMHUS"
1. OCHOBHBIE TIOHATHS XMMUYECKOH KHHETUKH. MOJICKYIISIPHOCTB U MOPSIAOK peakiuu. Kunernyeckas kiaccupUKays
XUMHYECKHX peakiuii. OOpaTumMble n HeoOpaTUMBbIe ponecchl. OCHOBHOH MOCTYNIAT XUMHUYECKOH KHHETHKH. CKOPOCTD U
KOHCTaHTa CKOPOCTH.
. Kunernueckue ypaBHeHHsI HEOOPAaTUMBIX PEAKIUil IEPBOTO U BTOPOTO MOPSAAKOB.
. Kunernueckue kpusble. Kunerndeckne ypaBHeHHs: HSOOpPaTHMBIX peakLuii n- ro mopsiaka.
. KuneTrnka nmapaurensHbIX peakIii IepBOTO U BTOPOTO MOPSIIKOB.
. Kunernka nocneqoBaTeIbHBIX PeakIyii IEPBOTO MOPSAAKA.
. Kunernka oOpatumbIX peakuuii mepBoro U BTOPOro MOpsSIKOB
. Kunernka peakiuii B motoke. O01ee KHHETHYECKOE YpaBHEHHE.
. TemmepaTypHast 3aBHCHMOCTH CKOPOCTH XHMHUYECKOM pPEAKIHH. DHEPIust
AKTHBAIIH.
9. Metonapl onpeAeneHys NopsAaKa XUMHIECKON PEaKLIUH.
10. KuneTrka npoCThIX U Pa3BETBIEHHBIX IIETTHBIX PEAKIIHMA.
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11. IIpenensl caMOBOCIUIAMEHEHUS! Pa3BETBICHHBIX LIENHbIX peakuuil. [IoHATHE TENI0BOTO B3pHIBA.
12. [IpuHIUN cTalMOHAPHBIX KOHIEeHTpauii M.boaeHimreiina u ero npuMeHeHne B XUMHUYECKON KHHETHKE.
13. 3akons! poroxumun. Kunerndeckne 0co6eHHOCTH (POTOXNMHUYECKUX peakiui.  KBaHTOBBII BBIXOJ U ypaBHEHHUE
CKOPOCTH (POTOXUMHUIECKON PEaKIIHH.
14. 3ak0HBI pacnpeenaeHIs MOJIEKYII HACATbHOTO Ia3a 0 CKOPOCTSIM U S9HEPTUH.
Cpennsis 1 Hauboee BEposTHAS CKOPOCTH ABMKEHUS MOJIEKYI.
15. DddekTuBHOE CEUCHUE CTOIKHOBEHHIA U O0IIEe YHCIIO TBOWHBIX CTOJKHOBEHUH. Teoprsi ak THBHBIX CTOJIKHOBCHUH H
SHEPIUs aKTUBAINH XUMHYECKUX PEaKIUi.
16. B3anMocCBsI3b ypaBHEHUs] AppeHHyca U TEOPUH AKTUBHBIX CTOJIKHOBEHHH.
YpaBHEHHsI CKOPOCTU U KOHCTAHTBI CKOPOCTH OMMOJIEKYISIPHBIX PEAKLIUM B TEOPUU aKTHBHBIX CTOJIKHOBEHHH.
17. IlpuMeHeHe TEOpHH AKTHBHBIX CTOJKHOBEHHH K MOHOMOJICKYISIPHBIM
peaxnusaM. Cxema Jluagemana. [Torsarue o Teopusax ['mamenssyna, Kaccens u
Cmarrepa.
18. TpuMoneKyIsipHble peaky U TEOPUs aKTUBHBIX CTOJIKHOBEHUH. YpaBHEHUE
JUISL YMciia TPOUHBIX cToikHOBeHH. Cxema Tpayrua.
19. lonsiTHE 0 KOOPAUHATE U YPHEPTETUUECKOM MPOQHIIe MyTH XUMUIECKOH peakini. OCHOBHOE YpaBHEHUE TEOPHU
AKTHBHOTO KOMIIIIEKCA.
20. TepmoguHAMHYECKHE TTApaMEeTPHI 00pa30BaHMS aKTHBHOTO KOMIUIEKCA. DHEPTHsl aKTHBAIMH M ypaBHEHHE KOHCTAHTHI
CKOPOCTHU B TEOPUH aKTHBHOTO KOMIIIEKCA.
21. IlpuMeHeHe TEOPUN aKTUBHOTO KOMILIEKCa K MOHOMOJIEKYIIIPHBIM U TPUMOJIEKYIAPHBIM PEaKLUSIM.
22. OnpenerneHne KaTann3a 1 KITacCH(pUKAIUsI KaTaTUTHICCKH PeaKmunii.
23.O0mue KUHETHYECKHE 3aKOHOMEPHOCTH M aKTHBAIMS TOMOTECHHBIX KaTATHTHYECKUX IPOIECCOB.
24. KucnoTHo - ocHOBHBIH KaTanu3. ConeBble 3¢ (exTsl. BausHue HOHHOM CHUIIBI
Ha CKOPOCTb MOHHBIX PEaKIHH.
25. OCHOBHBIE CTaIMM TETEPOTEHHBIX KATAINTHICCKHX ITPOIIECCOB.
JlumuTupyromue cTaguy. AKTHBAIS B TeTEPOTeHHOM KaTalIHs3e.
26. KuneTnka rereporeHHON XMMHUECKOH peaKkUu B CTATHYECKUX YCIOBUSAX.
27. TeopeTHyecKue MOIENIH TPOIECCOB TeTEPOTSHHOTO KaTann3a.
28. IIpeamer U NOHATUSA IEKTPOXUMUU. Teopus AUCCOLMALIUY €€ HEAOCTATKU.
29. TepmoguHamMHUYecKass HOMEHKJIATypa BOJHBIX CHUCTEeM. AKTHUBHOCTb U
KO3 PHUIHUEHT aKTHBHOCTH.
30. OCHOBBI 3JEKTPOCTATUYECKON TEOPUM CUIIBHBIX 3JIEKTPOJUTOB. CpenHss INIOTHOCTh 3apsa0B () MOHHOM
aTMocQepsl. »
31. 3aBUCHMOCTD 3IEKTPUUECKOTO MOTEHIMANA Y U INIOTHOCTH () OT PACCTOSIHUSA I' 10 LEHTPAILHOTO HOHA.
32.TloTeHnumalt 1 paanyc HoHHOU cdepsl. [Ipenensubiii 3akon Jlebast — Xtokkens. JanpHeilee pa3BUTHE TEOPHH.
33.XuMudecKkoe JeHCTBHE AIEKTPUIecKoro Toka. 3akoHs! Papanes. nuddy3ns B pacTBopax 31€KTPOIUTOB.
34.006mu1a8 XxapaKTepHCTHKA ABMKEHNS HOHOB B PACTBOPAX MEKTPOIUTOB. DIEKTPOIPOBOAHOCTh. UHCIIO epeHoca.
35. TeopeTrueckasi HHTEPIPETALHs HIEKTPOIPOBOIHOCTH IMEKTPOIUTOB. [I0IBISKHOCTH HOHOB BOJOPO/A U THAPOKCHUIIA.
36.TepMoTMHAMUKA HIEKTPOXUMHIESCKIX CHCTEM H JIEKTPOIHBIX MPOIIECCOB. Y CIIOBHAS BOJIOPOIHAS IIIKaIa.
Mexnaynapoanast kouBeHIus 00 3.J1.C. 1 3IeKTpOIHBIX MOTEHIHATIAX.
37.OneKTpOXUMHUYECKH TOTeHIUall. DIEKTPOXUMUIECKHE PAaBHOBECHS.
38.Knaccudukanus 31eKTpoioB.
39.Knaccudukarms 31eKTpOXIMHUYECKHX IEeTIeH.
40.2nexTpoxuMudecKast kuHetHka. CKopocTs 3nekTponHoi peaknuu. [lepenanpspxenue. [lomsipusanuoHHbIe
KpHBBIE.

6.4. Kputepuu oneHuBaHUA

Kputeprem ycHemHoCTH 0CBOCHUsI yUeOHOTO MaTepHaa SBISCTCS 3KCIIEPTHAst OLEHKA MPETIoaBaTells, YIUTHIBAIONIAs
PETYISIPHOCTH MOCEIICHNUS 0053aTeNbHBIX YUeOHbIX 3aHATHH, 3HAHUI TEOPETHIECKOTO pa3/iesia IPorpaMMEI [0 AUCIUIUINHE,
OTHYETHI 110 Ta00PATOPHEIM Pab0OTaM M IMPAKTHIECKUM 3aHATHAM. KadecTBO yCBOCHNS 3HAHMI 3aBEpIIAeTCS 3a4eTOM H
SK3aMEHOM.

Jnist monmydeHus 3a4eTa HeoOX0AUMO BBITIONHUTE JIAOOpaTOpHBIE PadOTHI, 3aIIUTHTH OTYETHI 110 Ta00PaTOPHEIM paboTaM,
PEIINTH 3a7a4l KOHTPOJIBHBIX paboT, AaTh MPaBIIBHBIE OTBETH Ha BOMPOCH MICHbMEHHBIX U YCTHBIX OIIPOCOB.

Kpurepuu orieHUBaHUS KOHTPOJIBHOM pabOTHI: CTYIEHT JODKEH NMPEIOCTaBUTh MPpaBUIbHOE pelieHne He MeHee 50% 3anay,
COCTaBJIAIONINX KOHTPONBHYIO paboTy. KoHTpoabHbIE paOOThI IPOBOAATCS HA MPAKTUUECKHUX 3aHATUSX MUCbMEHHO B
TEUYEHHUH 2 aKaJJEMUYECKUX YaCOB.

Kpurepuu oneHuBaHus NUCbMEHHOTO omnpoca. Jif ciauu IMCbMEHHOIO OIIPOca CTYAEHT JOJDKEH JaTh Pa3BEPHYTHIN,
IIPaBUJIbHBIA OTBET Ha JBa BOIIPOCA U3 CIIUCKA BOIIPOCOB K MHCbMEHHOMY OIIPOCY.

Kpurepun onenuBaHus ycTHOro onpoca. J{jst caauu yCTHOTO OIpoca CTyAEHT JOJDKEH JaTh Pa3BEPHYThIA MpaBUIIbHBINA
OTBET Ha OJIMH U3 BOIIPOCOB M3 CIHCKA JJIsl OIIPOCOB. Y CTHBII ONPOC MPOBOANTCA NpenojasareneM. CTyneHTy
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MPEIOCTABISIETCA BPeMs Ha IOATOTOBKY OTBETA.

[Tpu ycriemHoM BBIMOJHEHUH KOHTPOJIBHBIX paboT, MUCbMEHHBIX M YCTHBIX OMPOCOB CTYAEHT MOJIy4aeT 3aueT Mo
JUCLIUIUINHE.

DK3aMEH MPOBOJIUTCS B MPUCYTCTBUH MPEOIaBaTeNsl U PEAIOoJIaracT pa3BepHyThIN, TOJHBIA OTBET HA OJJMH TEOPETHUCCKHMA
BOTIpoc. BOmpock! COCTaBAIOTCS ¢ yU€TOM MaTepuana, MPOUASeHHOTO KaK Ha JIEKIIMOHHBIX 3aHATHAX, TaK U Ha
MPAaKTUIECKUX 3aHATHIX. Bpemsi, 0TBOAMMOE Ha BBINOJIHEHHE UTOTOBON paboThl 60 MUHYT. DK3aMEH OpPHEHTHPOBAaH Ha
BBISIBIICHHE YPOBHS COPMHUPOBAHHOCTH 3HAHWH, YMCHHH W HABBIKOB, COCTaBJISIONIMX OCHOBY MPO(ECCHOHATBHBIX
KOMITeTEHIINH, 00eCIeINBaeMbIX yIeOHON TUCIIUIITHHON.

Bo Bpems sk3ameHa CTYIEHT B TEUEHHE OTBEICHHOTO BPEMEHM TOTOBUT IMCbMEHHBIH OTBET Ha BOIPOC OMieTa.
IIpaBusbHbIA oTBeT omneHuBaercss or 0 mo 40 6amioB, YTO COOTBETCTBYeT moporoBomy (11-20 Gamnos), 6a3oBomy (21
- 30 6ammoB), mpoasuHyToMy (31-40 0ayuIOB) YPOBHIO MOJTOTOBKH.

"Otmmynao" (31-40 6amnoB)

- CUCTEMaTH3UPOBaHHbBIE, [TTYOOKHE U MOJIHbIE 3HAHHS IO BOIIPOCAM MPOrpaMMBbl;

- TOYHOE UCIIOJIb30BaHNE HAYIHOI TePMHUHOIOTHH, CHCTEMaTHYECKH IPAMOTHOE M JIOTHYESCKH MTPAaBIIIBHOE U3II0KCHUE
OTBETa Ha BOIIPOCHL;

- Oe3ympeyHoe BlaJieHue HHCTPYMEHTapHeM, yMeHHe ero 3()()EeKTUBHO UCIIONB30BaTh B IOCTAHOBKE HAYYHBIX H
MIPAKTUYECKUX 3a]a4;

- TTOJTHOE U TIyOOKOE YCBOEHHE OCHOBHOM JINTEPATYPHI, PEKOMEHIOBAHHOH NTPOTpaMMOil IUCIUILUTNHEL, CBOOOIHOE BIaICHHUE
nHpOpMaIreil U3 UCTOYHUKOB JOTIOJIHUTEIBHOM JTUTEPaTypHI;

- YMEHHE OPHEHTHPOBATHCS B TEOPUAX, KOHIETIUIX H HAPABICHUSIX AUCHUIUIMHBL U 1aBaTh UM KPUTHUECKYIO OLIEHKY,
WCIIOJTb3YS HAYIHbBIE TOCTHDKCHHUS APYTHX TUCIIHILIHH;

- BBICOKHH YpOBeHb C(HOPMUPOBAHHOCTH 3asBICHHBIX KOMIIETEHIIUH.

"Xopomo" (21-30 6anos)

- TOCTAaTOYHO IOJIHbIE CUCTEMAaTU3UPOBAHHBIEC 3HAHMUS;

- YMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHIICTIIIHSIX ¥ HATIPABICHUIX U JaBaTh UM KPUTHUYECKYIO OIICHKY;

- HCNIOJIb30BaHNE HAYIHOW TEPMHUHOJIOTUH, TMHTBUCTHYECKU U JIOTHYECKU TPABUIILHOE M3JI0KEHHE OTBETOB Ha BOIPOCHI,
YMEHHE JIe1aTh 000CHOBAaHHBIE BBHIBOBI;

- BJIaJICHUC HHCTPYMEHTapHEM, YMEHHE €T0 HCIIOJIB30BATh B IOCTAHOBKE M PEIICHUH HAYIHBIX U MPO(GECCHOHANIBHBIX 33/1aY;
- YCBOEHHE OCHOBHOM JINTEPATYPHl, PEKOMEH/I0BAaHHOM NMPOTrpaMMOi TUCHUIUIMHEI,

- CpeqHH YpOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX KOMIIETEHIIUH.

"V nosnerBoputenabao"” (11-20 6amoB)

- TOCTATOYHBIN MUHUMAJIbHBIN 00heM 3HAHUIA,

- YCBOGHHUE OCHOBHOM JIMTEPATYpPbL, PEKOMEHJOBAHHON IIPOIPaMMOM JUCHUILIUHBI;

- YMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLENIHUAX U HANPaBIECHHUIX U JaBaTh UM OLICHKY;

- HCTIOJTF30BaHME HayIHON TEPMHHOJIOTHH, CTHIIMCTHYECKOE M JJOTHUECKOE U3JIOKEHIE OTBETa HA BOIPOCH], YMEHHE JICNIaTh
BBIBOJIBI 0€3 CYIIECTBEHHBIX OIINOOK;

- BIIaIeHUE UHCTPYMEHTApHEM, YMEHHE €T0 HCIOIb30BATh B PEIICHUN THIIOBBIX 33724,

- IOCTaTOYHBI MUHHMAJBHBIH YpOBEHb CHOPMUPOBAHHOCTH 3asBJICHHBIX KOMITCTCHIIHH.

"HeynosnerBopurensro” (0-10 6amtoB)

- (hparmMeHTapHBIC 3HAHHUIA;

- OTKa3 OT OTBETA4;

- 3HaHUE OTHENBHBIX PEKOMEHI0BAaHHBIX HCTOUHHUKOB;

- HEyMEHHUE UCIIOIF30BaTh HAYYHYIO TEPMIHOJIOTHIO;

- HaJIM4He TpyoBIX OMHUOO0K;

- HU3KUI YpOBEHb CPOPMUPOBAHHOCTH 3asIBICHHBIX KOMITCTCHIIHIA.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 |Kycmanos C. A. dusznueckast XUMHUS: TPAKTUKYM Koctpoma : 9BC
(https://biblioclub.ru/index.php?page=book&id=275638) Koctpomckoit

TOCYIapCTBEHHBI
11 YHUBEPCUTET
(KT'Y), 2012

JI1.2 | Pomanenko E. C., dusnueckas XUMUs: yaeOHOe mocoore CrtaBponods : 9BC

®pannesa H. H. (https://biblioclub.ru/index.php?page=book&id=277422) AI'PYC, 2012

7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Pomanenko E.C.,, dm3nveckas XUMHA: yaeOHOe mocodne CraBporos : 3bC
®pannesa H.H. (https://znanium.com/catalog/document?id=90286) CraBponoIbCKUit
rOCyJapCTBEHHBI
I arpapHbIil
YHHBEPCHTET,
2012
JI2.2 |JIykoB B. B., ®duznyeckas XUMUs: yIeOHUK Pocros-na-/lony, 9BC
Mopo3zos A. H. (https://biblioclub.ru/index.php?page=book&id=561130) Taranpor :
FOxHbI
(benepanbHbIA
YHUBEPCHUTET,
2018
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, 3ariaBue WznarensctBo, | Pecypc
JI3.1 | AdanaceeBa M. C. Pa3paboTka KoMIUIeKca YIEOHO-METOTUNICCKUX MAaTEPHUAIIOB JIJIS Tyna : [6. n.], 9BC
pasznena «da30Boe paBHOBECUE B IByXKOMIIOHEHTHBIX cucTeMax. |2016
Yacte 1» qucruminisl «Dusnueckass XUMU IS
JIFCTaHIIMOHHOTO OOYYCHHUS: BBITYCKHAS KBATH(HKAIHOHHAS
paborta: cTyaeHueckas HayqdHas paboTa
(https://biblioclub.ru/index.php?page=book&id=457841)
7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceT "UHTepHeT"
O1 |Jlanb [DneKTpoHHSIH pecypc] : anekTpoHHO-0nbmoreunas cucrema (9bC) / u3narenscrso JlaHs. —
URL://e.lanbook.com/.
D2 | YHuBepcuTeTcKas 6MOIMoTeKka OHIaiH [ DIEeKTPOHHBIN pecypc] : aiekTpoHHo-0ubmoTeunas cuctema (OBC) / 000
Hupextmenua [Mabmumuar. — URL:http://biblioclub.ru.
93 | IOpaiiT [DneKkTpoHHBIH pecypce] : aneKkTpoHHO-0nbnoTeuHas cucrema (ObC) / uzmatenscrBo IOpaiit. —
URL:http://biblio-online.ru.
94 | Znanium.com [DaeKTpOHHBIN pecypc] : aneKTpoHHO-O0nbauoreunas cucrema (ObC) / HayuHo-u3naTenbCkuii HEHTp
NH®PA-M. — URL:http://znanium.com.
35 |HanmonamsHas anekTpoHHas oubmoteka (HOB) [DmexTpoHHbIH pecype] : 00beIMHEHHBIN IeKTPOHHBIA KaTajor
¢doHoB poccuiickux oubimorek : caldT. — URL:http://H306.pd.
7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I
7.3.1 IlporpammHoe obecnieyeHne
LMS Moodle

7.3.2 IIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CUCTEMbI

1. Hayunast snextponnas 6uonmorexka eLIBRARY .RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Haydnas
3NeKTpoHHAs OubmmoTeka : caifT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pesxxum mocrtyma: i 3aperiucTpup.
N0JIb30BaTeNel. — TEKCT : 2IEKTPOHHBIH.

2.

Hanmonanenas snextponnas 6udnuoreka (HOB) (https://rusneb.ru/) HamonansHast a1ekTpoHHas OUOIHOTEKA
(HOB) : 00benuHEeHHBIH 2MeKTPOHHBIN KaTanor GoHI0B poccuiickux 6ubnuotek : caifT. — URL: http://mH36.p¢. — Pexxum
JIOCTYTIA: U3 YATABHBIX 3a70B OuOmoteku Yenl'Y. — TekcT : 2MeKTpOHHBIH.

3.

IIpesunentckas oudauoteka (https://www. prhb ru/) Tlpesunentckas OHOIMOTEKA : DIEKTPOHHAS HALMOHAbHAS
oubroTeka : caiitr / ®I'BY Ipesunenrckas oudmmoreka nvern b. H. Ensrmaa. — Cankrllerep6ypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 3IeKTPOHHBIH.

4.

Web of Science (https://apps.webofknowledge.com) Web of Science : MynmbTuancMIuInHaApHas pedepaTuBHas
6a3a mannbIX / komnaaus Thomson Reuters. — Pexxum noctyna: muist 3apeructpup. nonszosareneit YenlY. — Tekcer :
3JIEKTPOHHBIH.

5.

Scopus (https://www.scopus.com) Scopus :

pedeparuBHas 6aza nanubix / Elsevier BV. — URL:

http://www.scopus.com/. — 5I3. aHr1. — Pexxum g0cTyma: st 3apeructpup. nojib3opareneit Yenl'Y. — TekcT : aMeKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

1. Y4ebnas ayauTopus JUIs IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA
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OcHoBHOE 00opynoBaHue: yaeOHast MeOeb, JJOCKa YIeHUYecKasi 0ObIYHAs, HACTEHHAs, yIeOHO-HATJISITHBIE TIOCOOHS
(ITepuoamueckas tabnuma .M. Menneneea, MynsTuMeaniiHas npe3eHTays), MyIbTUMEINIHOE HHTEPaKTUBHOE
obopynoBaHue: MyIbTUMeANHHBIN poekTop EPSON1720, skpaH ¢ 35eKTponpuBoAoM Lumen; akTUBHAsI aKyCTHYECKast
cucteMa Microlab solo-6¢, mepcoHaIbHBIN KOMIIBIOTEp C MOIKIIIOYCHUEM B ceTh «IHTepHeT»

IIporpammHuoe obecneuenne: MS Windows XP Professional SP2 mist BY30B. JIunensuu 6eccpodnsbie.

I'oc. Kontpakr Ne 300 ot 08.10.2008r.

MS Office 2007. JIuuensuu 6eccpounsie. Jinnensus Ne 44664774 ot 09.04.2008r.

2. Y4eOHbIe ayAUTOPHH JUIS IPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA, IS TPOBEICHUS TPYIIIOBBIX KOHCYIBTAIIHH,
MHMBUAYaJIbHBIX KOHCYJIbTALMM, U1 TEKYIIETO KOHTPOJI U IPOMEKYTOUHON aTTeCTalul

OcHoBHOe 000opynoBaHue: yueOHas MeOenb, T0CKa ydeHHUecKasi OObIYHAs, HACTCHHAs, MyIbTUMEANITHOE HHTEPAKTUBHOE
obopynoBaHue: MyIbTUMeANKHHBIN poekTop EPSON1720, skpaH ¢ 35eKTponpuBoAoM Lumen; akTUBHAsI aKyCTHYESCKast
cuctema Microlab solo-6¢, TepcoHaIbHBIN KOMIIBIOTEp C MOIKIIIOYCHUEM B ceTh «IHTepHeT»

ITporpammHuoe obecnieuenue: MS Windows XP Professional SP2 st BY30B. JIunensuu 6eccpodnsbie.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIuuensuu 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008r.

naboparopus Ne 313

OcHoBHOE 00opynoBanue: yaebHas Mebens, pH-merp-mummBonsmerp pH-150 MU. pH-merp-mmmmBomsmerp pH-150 (2
wrt.) AkBaguctTiwiistop 19-4-2M. baus Bogsinas apyxmectnas LT-2, LABTEX (3 wt.) bans Bogsuaas apyxmectaas UT-
4302 E. bans BoasHas uerbipexmectHas JIab-Th-4 Becsl anexrponnsie BJIT-510-1T "CAPTOI'OCM". Bonsramnepmerp M
2038. BerpsaxuBarens Water bath shaker type 357. Kounykromerp N 5721 Teleko. Mukpoammepmerp M 2005. ITpuGop
yHHBepcanbHbIH m3MepuTensHsiil YIIUIT-60M. [Inana3on u3Mepernii conporusnerns - 10-4 Om-106 Om; Crepunmsarop.
YuebHo-nadoparopHuslii koMmiuieke "Xumus" M3mepsemas temnepatypa ot -40 no 130 C. H3mepsieMoe OCTOSIHHOE
HanpspkeHue ot -5 g0 +5 B. (2 mr). ®otokonopumerp KOK-2 (2 mrt.). IlltaTnB yHUBEpCAIBHBIA. DIEKTPOIUTUTKA.

9. METOAUYECKHE YKA3AHUA 1JIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

Jucunmmna «Pusndeckas XUMUsD» IpU3BaHa pOpMUPOBATH Y CTYICHTOB OCHOBHBIC 3HAHHS M HABBIKM HEOOXOUMBIC JUTs
TIOHUMaHHS CYIITHOCTH XUMHYECKHUX ITPOIIECCOB, YIIPABICHIS XUMHUECKUMHA B (HU3UKO-XHMUIECKIMHE IpolieccaMu J1a
JUICIUIUIMHA SBIISETCS 0a30BOH AT AaTbHEHIIEro N3ydeHNs XUMHUH. B HacTosIMit MOMEHT 00JIBIIOEe BHUMAHUE YIEISCTCS
CaMOCTOSTEIBbHOM padoTe CTy/ACHTa IPU U3y4eHNH MaTepuana. OpraHuzalus yCrelHONH caMOCTOsTEIbHON paboTh
6asupyeTcs Ha MOCIEAOBATEIEHOM U3YIEHNH, KAK OCHOBHOTO, TaK U JOTOJIHUTEILHOTO MaTepHaa: TEOPETHIECKOTO 1
MPaKTHYECKOTO.

OCHOBHBIMH BUIaMH CAMOCTOSATETBHON PabOTHI ABIAIOTCS: paboTa ¢ OyMaKHBIMH UCTOYHUKAMH HH(DOPMALUH (KOHCTIEKTOM,
KHHUTOH, METOJMYECKUMH YKa3aHUSIMH), paboTa ¢ KOMITbIOTEPHBIMH aBTOMAaTH3HPOBaHHBIMU KypcaMu o0ydeHust. [Ipu
W3ydeHUH TUCIUIUINHEI OCHOBHYIO JIOJIFO OTBOAMMOTO HA CAMOCTOSTENBHYIO pabOTy BpeMEHH 3aHIMaeT paboTa ¢
KOHCIEKTOM JICKIIHH, yaeOHIKAMH, yIeOHBIMH IIOCOOUSMH B METOMUECKUMH yKa3aHUsIMU. CaMOoCTosSTeNnbHast paboTa
CTY/ICHTOB BKJIIOYAa€T U3Y4EHNE TEOPETHUECKOr0 MaTepHaa ¢ IOMOIIBIO KOHCIIEKTA JIEKIMIT M PEKOMEH/IyeMOil TuTepaTypsl,
MOATOTOBKY JOMAIIHHX 33IaHNI K CEMUHAPCKUM 3aHSTHSIM (peIeHHe 3a1a4) U MOJTOTOBKY K C/1aue BHIITIOJIHEHHBIX
nmabopaTOpHBIX PabOT, KOJUIOKBUYMOB M DK3aMeHa.

Jlnst yenemHoit caMoCcTosATeNbHOM paboThl CTyIEHTaM PEKOMEH/IYeTCsl COCTaBUTh IUIaH M3Y4EHHS TUCLIMIUTMHBI 1
HEYKOCHHUTEIIBHO CIIEI0BATh €My. B 3TOT mitaH J0/KHO OBITH BKIIIOUCHO KaK PEIICHHE MPAaKTUYECKUX 3a/1ad, Tak U pa3dop
JIEKIMOHHOTO MaTepuaa ¢ PUBJICYCHHEM JOTOIHUTENBHOH TuTepaTyphl. KpoMe Toro, HEOOX0ANMO yIeNmsITh J0CTaTOYHOE
KOJIMYECTBO BHUMAHUS HAyIHO-HCCIEIOBATENBCKOM paboTe, BHIIOIHCHUIO KypPCOBBIX U JUILIOMHBIX paboT. Bo Bpems
BBIIIOJIHEHMS TAKMX BHJIOB ITPAKTHKH HEOOXOMMO HAXOUTh 00JIaCTH, OTHOCSIINECS K Pa3IMYHBIM AUCLUIUINHAM U
CTapaThCs MPAKTHYECKH OBJIAJICTh PA3INYHBIMU HaBbIKaMH. KOHCYIbTaIiHM ¢ IpenoaBaTe MU 110 CIIOKHBIM BOIIPOCaM
TaKke MOMOTYT YCIEIIHO IPOHTH OCBOCHHE TUCIUILIAHEL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMUCS C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE IUCIUIUIMHBI HHBAIMAAMH W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3IOPOBBSl OCYIIECTBIAETCA C
UCIIONIF30BAaHUEM CIEIHATBbHBIX TEXHWYECKHX CPEIACTB M HH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTAaBIAEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHIO MHBAJIMJIOB U JIUI C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIC TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHHSMH 3pEHHI H C
HapyIIeHUEM CIIyXa, ACCHCTUBHBIC MH()OPMATHOHHBIE TEXHOJIOTHH).

ITpu HeoOxoaMMOCTH Uit OOYYAIOIIMXCS C HAPYIICHUSIMH 3pEHHsS Ha pabOdMX MecTax JUlsi NPOBEICHUs IPAKTHYECKHX HWIIH
7Ta00PaTOPHBIX 3aHATUH yCTaHABIMBAaeTCsA CIELMAIBLHOE NPOrpaMMHOE obOecredeHHe (IporpaMMma pedeBOH HaBHTaIWH,
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pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYIIBI).

B yueOuple aymuropum obecreynBaeTcsi OECHpemsATCTBEHHBI JAocTyn s oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 3I0pOBbsl. B Kaxkno# aynuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHUBACTCS COOTBETCTBYIOMIEE KOJNMYECTBO MeCT Ui OOydJaromUXcs C y4eToM
HapyLICHUH UX 3J0POBbSL.

Jlns ocBOoeHHs MUCHUIIIMHBI MHBATHIAM M JHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSIMH 30pPOBbsl MPENOCTABISETC AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOH OmoOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C TOMOIIBIO CIICIMANBHBIX TEXHHUYECKHNX U HMPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe d1IeKTPOHHOTO TOKYMeHTa B (oHae HaydHOU Oubimotexku YenlV uian sneKTpOHHO-OUOIMOTEYHBIX CHCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJalOmMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3II0POBBSI TIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jlns MHBaNUAOB M JMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMM 3J0POBbSl OCBOCHHE AUCLUILIMHBI MOXET ObITh YaCTHUYHO HIH
MOJIHOCTBIO OCYIIIECTBIIEHO C UCIIOIBb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBemeHMM MPOMEXYTOUHOH AaTTECTAIlMM IO JIUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSAIMH 3[J0pOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBIEHHE B JOCTYHMHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKLIMH O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MICEMEHHO mpudToMm bpaiirs, ¢
HCIIONI30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLENYpHl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIMIOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl TPEIyCMaTPHBACTCS HCIIONB30BaHWE TIpenocTaBieHHBIX Yenl'Y wmim  COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBSI MPENOCTABISETCA JOMONHUTENBHOE BpeMsl IS MOJATOTOBKM OTBETa Ha 3aJaHUS,
IpoLeAypa OLEHNBAHUS PE3ybTaTOB O0YYEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO ITAMOB.
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